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Abstract 
The turn of the century witnessed a move to decentralise public summative examinations in Malaysia. The new global move in 
assessment has also paved the way to more formative teacher made tests. This paradigm shift towards more teacher made tests 
and school-based assessment has not only led to an increased workload for teachers but has put forward a critical demand for 
greater accountability in terms of more valid, reliable and quality assessments. The change would require better item 
development, enhanced item management and correct item analysis to ensure students are being assessed fairly. Unfortunately, 
item development, management and analysis is a time consuming endeavour. Teachers as test setters not only need to master the 
skill of constructing valid and reliable items but more importantly they need to be able to determine the difficulty level of each 
item to ensure a test will not be too difficult or easy for their students. In order to ensure teachers are able to prepare high quality 
classroom based tests teachers need to be provided with user friendly item development and analysis software.  To ease this 
difficult process, the researchers in this study have taken the initiative to invent an item analysis software referred to as 
SuperSeTIA (Super Specific e-Tool for Item Analysis) and has been tested with a group of teachers from four different states in 
Malaysia.  Their feedback towards the effectiveness of this psychometric analysis software had provided researchers relevant 
information to further improve the development of this software in terms of ease of use, user interface, audience appeal, 
effectiveness, presentation, program content and documentation and supplementary materials. 
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1. Introduction 
Assessment and examinations are viewed as highly important in most Asian countries. Schools in Malaysia and 
China are ranked and classified according to students’ performance in major public examinations.  According to 
Lewey (1997), the Malaysian classroom practice is the examination-oriented lesson. It is common for teachers to 
focus entirely on the examination especially for learners who are sitting for national examinations such as the 
Primary School Assessment Test (UPSR), Lower Secondary School Assessment (PMR), Malaysian Certificate of 
Education (SPM) and the Malaysian High School Certificate of Education (STPM). Often, the examination results 
of the students act as a measure of the school’s accountability and reputation as well as individual pride.  Generally, 
there are two different formats of tests in the Malaysian schooling system namely objective tests and subjective 
tests.  The focus of this paper is only on the objective test. 
Objective questions, also known as selected-response assessment require the candidates to choose from specified 
answers that are provided in the questions. This type of assessments include multiple choice questions (MCQs), 
true-false test, matching, short answer questions and fill in the gaps. MCQs consist of the question (stem), the 
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choices provided after the stem (options), the correct answer in the list of options (key) and distracters which are the 
incorrect answers in the list of options (Ramesh, Sidhu & Watuggala, 2005). Standardised assessments use MCQ 
questions very frequently hence all teachers should have some knowledge on objective tests. 
The use of multiple choice questions (MCQs) as a tool of assessment is popular in almost all Malaysian public 
school examinations including tertiary level examinations where there are a large number of students taking 
common subjects such as Tamadun Islam / Islamic Civilization dan Tamadun Asia /Asia Civilization (TITAS). 
MCQs are also used mostly for comprehensive assessment at the end of a semester or academic sessions 1 or 2 in 
the university.  In order to provide feedback to construct and assess a test, a teacher needs to know how good the test 
questions are and whether the test items were able to reflect students’ performance in the course.  Unfortunately, 
designing MCQs is a complex and time consuming process in a multidisciplinary integrated curriculum which 
requires the test builders to possess some basic knowledge of Bloom’s taxonomy and the concept of table of 
specification.    
In June 2010, Tan Sri Muhyiddin Yassin, the Education Minister and also Deputy Prime Minister of Malaysia, 
announced the proposal to abolish the Year Six Primary School Assessment Test (UPSR) and the Lower Secondary 
Assessment (PMR). He stressed that this will help shift the focus to more school-based assessments (2010). This 
move towards decentralizing assessment would most certainly put a critical demand on teachers to prepare and 
construct valid and reliable tests to ensure students are being assessed fairly in schools. Unfortunately, constructing 
new tests can be a daunting and very time consuming task.  Not only do the test writers need to compose the test 
items, they must also be able to determine the difficulty index of each item to ensure that the test is neither too 
difficult nor too easy for their students. This is in line with Dwyer’s (2005) motion that good test questions are valid, 
reliable, fair and lead to sound judgments about students’ learning. 
2. The psychometric item analysis software 
Item analysis is a process of examining class-wide performance on individual test items. This task normally 
consumes much time, effort and energy and hence high quality tests cannot be constructed and validated. 
Additionally, many good tests and test items are used only once when they should have been stored and used 
repeatedly. A good MCQ question takes about one hour to construct while a poor MCQ question requires less time 
(Farley, 1989). Poorly constructed MCQs frequently contain cues that allow students to guess the correct answer 
without the prerequisite knowledge (Downing, 2002) which result to the poor discrimination between high and low-
ability students. One of the most common problems affecting MCQs is the presence of item writing flaws (IWF). 
These flaws are violations of the accepted item-writing guidelines which can affect student performance on MCQs, 
making the question either easier or more difficult to answer (Downing, 2002).  
A study conducted by Chan, Sidhu and Rizal (2009) involving Malaysian secondary ESL teachers in Negeri 
Sembilan and Melaka, found that most respondents only carried out very basic analysis and interpretation of the test 
scores which was to total up the scores. Only 51.7% of the respondents calculated the mean whilst 33.3% analysed 
the data to determine the difficulty index and discrimination index. This is perhaps a true reflection of teachers’ 
normal school practices as many (76.3%) do not need to report the results in terms of mean scores or standard 
deviation. This is indicative of a lack of knowledge and skills on assessment among the teachers highlighting the 
need more training to help teachers better analyse test scores and test items.  
In today’s age of Internet teachers also need to be competent and effective in adopting Information and 
Communications Technology (ICT) as it has become  an important tool in  teaching and learning (Conole & Dyke, 
2004). Though it cannot be denied that there is an urgent need to support school teachers with such computerised 
item banking facilities, the fact remains that current available automated item analysis software either expensive, too 
complicated requiring expert handling or provides limited information to be used in such professional scale 
measurement.  
This has prompted the researchers in this project to develop a user-friendly software to help educators perform 
item analysis without extensive training in psychometrics. The tool referred to as SuperSeTIA (www.supersetia.com) 
uses open source technology which incorporates the latest web 2.0 technology. The software when fully developed 
will help instructors construct tests at any desirable time. It also has the ability to store a large number of tests and 
test items in a single bank and the best part is that statistical analysis on the question can be automatically generated 
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once the students complete the test. The development of SuperSeTIA can be viewed as an innovative and dynamic 
four in one assessment tool that can help instructors in item development, item management, item analysis and the 
setting of an item bank. More specifically it also ensures the validity and reliability of the Multiple Choice 
Questions (MCQ) in examination papers. Ultimately, SuperSeTIA is a research-based product that provides 
immediate feedback on the difficulty and discrimination index of the test items and helps generate items and also 
automatic reports for teachers and instructors. 
3. Effective criteria of software 
Since its introduction, the Technology Acceptance Model (TAM) (Davis, 1989; and Davis, Bagozzi & Warshaw, 
1989) has received considerable attention in the Information Technology (IT) community. Recent studies suggest it 
applies also to e-commerce and to the adoption of Internet technology (Gefen, 1997; Gefen  & Straub, 2000). TAM 
identified two beliefs: perceived usefulness (PU) and perceived ease of use (PEOU). The former is “the degree to 
which a person believes that using a particular system would enhance his or her job performance” (Davis, 1989, p. 
320); while the latter is “the degree to which a person believes that using a particular system would be free of effort” 
(Davis, 1989, p. 320).  TAM also posits that IT adoption is affected by prior use-related beliefs. He applied Fishbein 
and Ajzen’s (1990) theory of reasoned action to show that beliefs influence attitudes which lead to intentions, and 
therefore generate behaviours.   
Perceived usefulness and ease of use represent the beliefs that lead to such acceptance (Davis, 1989). Thus (Davis, 
1989) conceived that TAM’s belief attitude-intention-behaviour relationship predicts user acceptance of IT. These 
two beliefs create a favourable disposition or intention toward using IT that consequently affects its self-reported use 
(Davis et. al., 1989). These two criteria were adopted in the checklist development for SuperSeTIA software 
evaluation. However, perceived ease of use was further reiterated to assessments of the intrinsic characteristics of 
IT, such as ease of use itself, user interface, audience appeal and presentation.  Perceived usefulness, on the other 
hand, was a response to user assessment of its extrinsic, i.e., program effectiveness, program content and 
documentation and supplementary materials for the software evaluated.  Some authors have considered additional 
relationships while some have ignored intention to use and studied the effect of attitude on usage instead (Lederer, 
Maupin, Sena & Zhuang, 2000).  In recent years, researchers have conducted several studies to examine the 
relationship between perceived ease of use, perceived usefulness, and the usage of other information technologies 
(Gefen  & Straub, 2000; Hendrickson & Collins, 1996; and Lederer et. al., 2000). These researchers have thus 
validated TAM using several different applications including www, e-mail, voice mail, word processing, and 
spreadsheets. Their research has supported (Davis, 1989) which posits that perceived ease of use and perceived 
usefulness can predict the usage of technology.   
The purpose of this research was to test TAM with SuperSeTIA as the users’ application as it could serve a 
multitude of stakeholders by helping the research team understand how to promote that usage.  The current research 
took the later approach that includes ease of use, user interface, audience appeal, presentation, effectiveness, 
program content and documentation and supplementary materials as criteria of evaluation.  
4. Research Method 
In this study, the researchers evaluated the effectiveness of the SuperSeTIA tool by using a checklist of seven 
constructs which consisted of 30 items and one open-ended question. Rating on a 1 to 4 Likert scale with the end 
point of “strongly agree” and starting point of “strongly disagree” allowed the respondents to indicate their 
responses. Respondents’ particulars such as gender and designation were also included in the checklist which was 
developed by researchers based on the effective criteria of software proposed by experts (Davis, 1989; Davis et. al., 
1989; Davis, Bagozzi & Warshaw, 1992; and Gefen & Straub, 2000). 
Data for the study was gathered via interviews (structured/focus group), a survey questionnaire, and an observation 
checklist. However, this paper reports only the preliminary findings from the checklist administered to 24 teachers 
from 4 different states in Malaysia namely Perak, Selangor, Negeri Sembilan, and Pahang. Two schools were 
identified from each state: one representing an urban and the other a rural location. The respondents for the study 
were English language teachers teaching English at the Lower Secondary Level for not less than three years. 
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Multistage cluster sampling technique was employed to select teachers from the identified clusters: the English 
Panel Head, and two English teachers at the Lower Secondary School level.  
The 23 randomly selected teachers attended a two-day workshop and evaluation session organized by the 
researchers at a hotel in Port Dickson, Malaysia. During the workshop, the teachers were first given a briefing on the 
theory of Item Analysis followed by a briefing on the use of the prototype of SuperSeTIA. Respondents were then 
given tasks to develop items, identify the difficulty level of the items, and upload items to the system. They were 
also exposed to how to interpret the item analysis results generated by the software. Finally, respondents were asked 
to respond to the survey questionnaire, and software evaluation checklist.  
To ensure items showed validity and that the intended-use measures had high internal consistency (Cronbach’s 
Alpha), the instrument was validated before the data collection phase in a separate pre-test on a smaller sample of 
TESL students. The pilot test examined whether the instrument’s items were worded in a non-ambiguous manner 
and whether each reflected the construct to which it was posited to be related. The measures from the checklist were 
refined and streamlined, resulting in seven main variables with reliabilities range from .74 to .90. The scales 
exhibited high validity and reliability. 
5. Findings and discussions 
The respondents’ demographic profiles that a total of 78.3% of the respondents were females and the remaining 
13% were males while 2 respondents (8.7%) did not identify their gender.  Majority of the respondents (91.3%) 
were teachers, whilst 4.3% were state education officers and one respondent (4.3%) did not indicate his/her 
designation.   
The effective criteria of SuperSeTIA were analysed using descriptive statistics involving the use of mean and 
standard deviation.  Respondents agreed that a user can exit from any screen (M=3.17, SD =.388) and the program 
was responding to input as indicated by directions (M=3.17, SD=.491).  Respondents also agreed that title sequence 
is brief and can be bypassed (M=3.09, SD=.294) and screen directions are consistent and easy to follow (M=3.09, 
SD=.515). Hence, a user can control pace and sequence (M=2.96, SD=.367), and navigate through program without 
difficulty (M = 2.91, SD = .515).  These findings indicate that SuperSeTIA has fulfilled the first determining criteria 
of ease of use.   
Respondents agreed with the SuperSeTIA’s user interface characteristics such as graphics enhance instruction 
(M=2.91, SD=.515), interface provides user with an appropriate environment (M=2.91, SD=.596) and graphics 
stimulate student interest (M=2.70, SD=.703), but respondents were rather reluctant to agree with regards to the 
quality of the graphics of SuperSeTIA (M=2.57, SD=.590). 
Generally, respondents in the workshop indicated a high mean score with regards to accuracy in spelling, 
punctuation, and grammar (M=3.18, SD=.501). Respondents were satisfied with the relevant examples and 
illustrations (M=3.10, SD=.553).  The findings indicated that information is presented in a developmentally 
appropriate and logical way (M=3.10, SD=.447). There is appropriate variety in screen displays (M=3.00, SD=.436) 
and text is clear and printed in type suitable for target audience (M=2.95, SD=.575). Respondents were also satisfied 
with the appropriateness of expected input of SuperSeTIA (M=3.09, SD=.417) and felt the program matches interest 
level of indicated audience (M=3.09, SD=.288). The required time is compatible with student attention (M= 3.00, 
SD=.436) but respondents were reluctantly to agree that examples and illustrations are suitable for indicated 
audience (M= 2.86, SD=.468).   
Most of the respondents agreed that the SuperSeTIA program prepares teachers for future real-world experiences 
in item analysis (M=3.27, SD=.456), and the program could help teachers to develop further interest in topic of item 
analysis from using program (M=3.09, SD=.426). Besides that, respondents agreed that SuperSeTIA is an 
appropriate use of instructional software for item analysis (M=3.05, SD=.575) as teachers are able to recall and use 
item analysis information (M=3.05, SD =.575).  Besides that, respondents indicated a high mean of the instruction 
matches stated objectives (M=3.18, SD=.395).  Respondents agreed that the instructional strategies of the particular 
software tested are based on current research (M=3.10, SD=.301), and the information in the program is current and 
accurate (M=3.05, SD=.218). The low moderate mean indicated that objectives (M=2.82, SD=.588), learning 
activities (M=2.77, SD=.612), professional knowledge (M=2.73, SD=.631), and necessary technical documentation 
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(M=2.91, SD=.610) should be further improved. 
6. Discussion and implications 
The findings in this study indicated that SuperSeTIA has fulfilled the basic criteria of ease of use. Respondents 
also indicated that they didn’t face any problems in responding to the input on the screen and the exit from the 
program. They also felt that the screen directions are consistent and easy to follow; however, respondents indicated 
a slight problem with the user control pace and sequence, and also the navigation through the program. These 
problems are common in the software evaluation study. Pitkow and Kehoe (1996) have investigated features related 
to the perceived ease of use of the Web. The results from the survey also identified similar key ease of use problems. 
Most frequently cited was the slow speed of downloading or viewing Web pages. Other problems included being 
unable to perform such tasks as find a page that they knew existed, organize the pages and information they 
gathered, find a page once visited, and visualize where they had been and could go to find information. A qualitative 
study by Lightner, Bose and Salvendy (1996) also raised similar problems where respondents cited slow data access 
as the key issue that they disliked most about the Web. They also cited difficulty searching for specific information, 
information clutter, time delays due to images, the unreliability of sites, and incomplete category searches.   
SuperSeTIA has a standard Windows interface, with a main menu, toolbar, and popup menus. Several buttons 
can be opened simultaneously, each in their own sub-window. A window consists of a few tab sheets. The tab sheets 
show text editors with different functions of the software such as the course, item development, table of 
specification, exam and item analysis pages. The analysis pages can be shown at several magnifications, from a full-
page view to a view at printer resolution.  Both the tables and the assessment data can be printed, saved to files, or 
copied to the Windows clipboard. Even though the program contains most of the basic functions, however, the 
findings indicated that users were not really happy with the graphics and user interface. With regards to the audience 
appeal criteria, respondents were not so happy with the examples and illustrations in the software. In terms of 
presentation, respondents complained about the font size of the wordings in the websites. They suggested a bigger 
font size for the texts in the software. These findings proposed a better user interface and navigation in the program 
itself.   
Studies that have investigated self-reported system usage and intended use have found that perceived usefulness 
plays a significant role in determining such downstream effects. Davis (1989) suggested that “ease of use operates 
through usefulness” (p. 332), a thesis that has also been posited by later research (e.g., Adams, Nelson & Todd, 
1992; Gefen, 2000; Keil, Beranek & Konsynski, 1995; and Venkatesh & Davis, 1994). Relating to the usefulness of 
SuperSeTIA, the findings indicated that generally respondents were satisfied with the effectiveness criteria of the 
software. The survey by Lightner, Bose and  Salvendy (1996) did identify the amount of information on the Web as 
the issue most liked by respondents. However, respondents were reluctant to agree with the comprehensiveness of 
the user guide and supplementary materials. In order to make the software better for teachers, the user guide and 
examples must be available to provide guidance when using the tool. Initial feedback from the workshop indicated 
that using SuperSeTIA has enabled them to understand classroom assessment better. There is also scope for refining 
the attributes of the interactive elements used as requirements.  In an earlier study, Griffin (1990) identified 
accuracy, timeliness, completeness and relevance of the information in the websites as four important factors that 
differentiate between good and bad information and might provide a basis for usefulness of the Website of 
SuperSeTIA.  The finer the granularity, the more useful the analysis will be. One of the impediments that will limit 
the use of SuperSeTIA is the inability to use the tool offline. If it were possible to have an offline version, 
SuperSeTIA would become a much better tool for target audience analysis in the school or higher learning institute. 
7. Conclusion 
    This research has validated the application of TAM to the usage of item analysis tool named SuperSeTIA.  It has 
thus laid the groundwork for understanding the characteristics of ease of use and usefulness that may influence item 
analysis software usage and guide Web site development. Future research should consider closely the extent to 
which these characteristics of ease of use and usability influence on item analysis tools in the school setting.  Last 
and not least, the findings in this study has indicated that the SuperSeTIA tool can be used for the target audience 
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indicated – i.e. school and tertiary educators provided the stakeholders are first provided with a basic knowledge and 
skills needed for test construction and item analysis. Finally it has to be stressed that software analysis tools like 
SuperSeTIA have a great potential in all academic settings to help ease item development, management and 
analysis. 
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